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(54) OPTICAL HEAD, DISK DEVICE, AND MANUFACTURE OF OPTICAL HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical head, a disk device, 
an optical device, and manufacture of the optical head which permit 
high-density recording of an optical disk, and are miniaturized and 
improved in data transfer rate. 

SOLUTION: When a laser beam 2a is emitted from a semiconductor 
laser unit 2, the laser beam 2a is shaped into a parallel beam 2b by a 
collimator lens 3, and is reflected a mirror 4 before converged by an 
object lens 5, and then made incident on a plane of incidence 6a of a 
transparent medium for condensing. Converged light 2c made incident 
on the plane of incidence 6a is refracted through the plane of incidence 
6a, and the refracted light 2d is condensed on a plane 6b for 
condensation, and a light spot 9 is formed, and near field light 10 seeps 
out of a minute hole 7a in the direction orthogonal to a recording track. 
The near field light seeping out of the minute hole 7a is made incident to 

a recording film 8a of a recording medium 8 as propagating light, and this light makes it possible to 
reproduce on/from the recording film 8a. 
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imm i ) u~m*as»t6 u-^mammt . 
mu-vmffiaimmm&i&mMktmt lx 

3fcX* <y h «WW-4#S9R b , 
Jhb, 

tea L^flMt:g(t4>n^7t^i'>xT&s £ t & nm 

H. 
•y K. 

*3tffi*^)£$^««^*^2|^<03K^-y K. 

[M$*9 ] l5£S§m3fcJB8<fcfr\ x-yt-y y ^ H 
4 v-^g yi^X-e&S £ b £t«8fc -f*fil£Jl2IE 
f&Oft'v-yK. 

[ i o ] mwMffi&mi. m»u>xxi> o . 
mau>x££^xm;zntzmmi'-?ffi i tei2 

1Si5WiW)«MN&»tr/n ( rtifMSco^ 

3!flB^fi!t$^filJ£c^t*S2iBii<07t^ y K. 
[ff^l 1 3 rae§f80flTOfc(i. fiEV-lfaK* 5 
ASH" *aa^ BulfiASHS U-if3t^%iW-i.EIW 
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ep— r^'AStti. mmvtvmwb „ ws&jm 
■msMmxm ufc v-if *t mneRStirc'RSts-ii- 
RStBt $-*rr*fl!«<^isjH2a®w^-y k. 

[IKftfll 3 3 fiBft%££ftUU 4>&< t t>15iBSHJi 
ft^««c<Ol^k-1f3^AI«-Sfi[StcitLI5IBS 

at-tSIS^I2ffiS07l^y H. 
20 [|f*Ja 1 4 ] tH*ft%*£3l2. ESMirC*S£ 1: * 
«ffii:t-^ai*«l 3fS»l<7>3te^. y H. 

[ff^jsi 5 3 msffimm&mi. ms^-vm 
?jtthmiFmx-s>hzbz®mb-?z>m%&i 

[ff^Jgl 6] lufBSH^tffl^coBufBAItiijtJJ:^ 

1SJ£^I«*«1 3E®cO*^ y K. 
[if*«l 7] m^5t3fc^«. R«ISr*>0. 

30 EU— f^AStr&TO^AStBi:, mSRSt§^ 

•CRI*$-fr. I^3t®fcl«x^«yh2r^jjc$-e-?, 

ssimbi^thm&(omm2mL<m^y h. 

[Mil 83 roieRltiStt. B*^ii)tf)--g|5£fi|j£ 
tSIS«« 1 7SS<0t^-/ H. 
[INI 9 3 mSRtfiiitt. ¥B*»fe«K8*L, 

i>S««<0lS*«l 7g»^3^>y H. 
[H««2 03 mmsmt^yMi. ^'J*-M 
40 D/5AtJ: 0«j£$ii/oil«3a 1 9B*^» K. 
[I9II2 1 3 mfSR#ffl*o^5A{i. PP£BWV<>f 

[ft*Jg2 2 3 S^h 5 «y ^±fcffi«3&Wfiy$$n& 

m\s-?ftzwaemm^®#<nmm±£.M%Lx 
50 ptx.^-y f zmstf-hmzkb . 
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im&hiitom&mtKh x o tmmztizx y y 
to*t>r/n ( r\mmm<?>!m. nimtsmmt 

<0ft£«2 2sm,<r>%^>v F. 

imm 5 1 ff^^tffljaEfrJi. hep— vit<r> 
2 4mm<?m^-v F. 

xTmtf&tixzzzt &mt-r%mm. 1 ;®ftr£ 

JS 2 7 V > -ftlfr 1 «E«i7)5^ >/ F . 

h^t zmLb-thmm. 1 ^si^ji 2 8 wm*> 1 

JBESJfWfc'v-yF. 

[ft*«3 0 1 mtmfocnm&t y y mmis- 

9^-ttU)>irm^^<^t^'y F. 
0 VvffliP 1 y f . 

tmrni-mmmm 1 mmm^ y f. 
^±ixmmrm$m 1 y°»^*S3 1 wm#> 1 js 

f2«c95fc^yF. 

[|f£JB3 4 ] raSiBBSofcffl&fWi. BEX y -/ ho 
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m<rrftw F. 
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10 Sa*5l^SI*«34^-fil* l lJiESi03l^>y 
H. 

[tt*«3 7] msau-vftim^m. #-<oboev 
~f%tawu 

x#y h<DBjm.W£im<7)maixV «y FJ-^SffiiS 

toiw&s i nrntm 3 5 * v*?ia» 1 imsm<o^y 

F. 

m-&im<rm$m 1 mmms e \,*?tifr 1 mm 

<D3fc^yK. 

[ft^3 9 ] s^&mmrn^meM^mtm;. 

P—f^±3t^«fc loEx y -y hicfcuTKIW- 

&«UE«M 1 nm.mm3 1 1 jieko* 
cncft3H4 0 j «rESB^ffl«(«i. t him 

x>) v h<r>f%W£ti^xm&xv -y htctJlt&roEW- 
1 ^^9««3 8 v^^fL*»l JUmicVft^ 

•y K. 

[|f*«4 1 ] !5iBg«ti. UiSfiXsK-y F*^«5 

W|fW»S^«3 9V^-m*US»«^t^«y F. 
[IS*«4 2 1 m£«B^tffl«f*li. fc i>tm 

xv y v<^wmzii^xm^<yymL^bcnmexi: 

40 frUgMcrflt^y F. 

[IM4 3] B5SSm3tffi«Wi. 5i>fc®*U: 

UEW-f «««»[! 1 <0^K(*fc:Alt t . l5E3tx 
^>y F^«$tiSBflE*3tBS{iB5£®20^1SEflc± 

^fu6» 1 Ea^«K^>y F. 

[|f*«4 4]|?eig2<7)SBB«f*(d. T-fX^<O0e 

=5r<kfc-»*flWW*£fct»ai:"r*iMiJB4 2a 
50 KtftffrVyF. 
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imm 5 1 msm2<mimwt. mazo -y m*i 

*3S4 Stead's *yK. 

-ifcfcsfius<7)iii*ja4 6wm<rm^y h. 
[ffsas 3 1 emu— mm^ffli. imu— m 

ffiS-frSEl^^fc^fil^^filfitOfi^SlJii^^H 40 
5 30W?fiiP 1 mLetft^v K. 

fcajJftt-* kkfcfc. m£P— !T3boaj»ffiSS:»i)$ 
H-tHfcJttdlJgSiiTarftC 

mm^v h. 50 
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fed k S-^akf&a««5 7W&r>r < 
IMme 0 ] |«^-y F<^*< k t IflM^t 

xva ?*mx-izz k imsLt-r &mm5 7wmf 
m&2ti&meM&wi±mffi2<mm#±izim 

-fSkkfcfc. 

mam2<mmmt. T^x^co^miz^xmLf 

k «r#ak -t imm 5 7§HMcot < 

s. 

5 mUSi*^ rit^t^i k^aki-Si»*JS5 
7^;M6 0 vvffi*» 1 ®iwf -f X^Ha. 

im^me 3] t3iBT-f oaflttoe-y h^tcj: 

7Sft«0r-fX^||B. 
fil«<«^ 5 7sffit<Vr < X7$m.. 

hms&mims 7mst<?>T < x ^gg. 

5 7fBJ8<7)T-fX?§gfi. 

i?eg3t«rcR« L/t ^-vmmtzMWiX'mtz* 
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mmt z#t&n&c?>mm5 iw&vt a x?m 
m. 

[I9£JI69 3 P«Uttm^WSHSr*LTES$iT^ 

mm i nm$®5 6 i rmm<mmLco^ 
± o^A»ii&fBSM^^^aj-rseiaj#gt io 

#B5 7f2SfcDx>rX?3£S. 
[fft£«7 1 ] fiiB^frV-iftt. WLV- FftZtii 

imm7 2}msmt^m.mmmmmm^isi 30 

m6&xmmm&&t\i.. ^?r^t^zx->x± 
s. 

[fi£iS7 3 3 AMLfcP-1fftfc:J:o-OfcXtf -/ hip 

m^wma&i*£mtfmmx*vh<?m£')i> 40 

tzx^xma-rizttz* *)\mmf&i. 
mimtmttmmzitxmdmiw) 
Gtti&miBm-&zkzmik-ti>%^-y hois 
mm. 
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m&mm7 2mm^y h-amnm. 
imm7 6 3 mm%*Bf&t&mii. mmmco 
mzmwizmtt&m&iftsm&m$m7 2m 

imm7 7 3 mm 1 nmmm 5 6 wnur 1 m 
i^io^y vm&miz&^x. 
msm^^m^thxn^iz. ms?mm%mm#(7) 

imm7 si %^ v FicJ8n*#wmc*Kv^ 

i fc S-1tai:-r&it«S7 7E®^>3K^ ; f . 
[000 13 

Ymmmzmh. 

[00023 

Ytax? (CD) A^r-f ^^b-T^fr 
-<x^ (DVD)/\kS56S • ±£«te&<ji#>£*rc^ 

[00033 itf a xrnmmsmi. 
m^±.im^tih%xir^/v<r>^x9»it>iih. i6 

3tx^^ hg^/h$<^s«i: Lxmmmxm 
m&mm^mzftmztix^h. z<vmmt* 
m^tzm:<r)%T<x7mwt txa. mtu. km 

(Jpn. J. Appl. Phys. , Vol. 35 

(1996) p. 443) &£v%mm&mvsP5 

4 9 7 3 5 9fclE8$tott><0#fcS. 
[00043 023(a) . (b) li, (Jpn. J. 
App 1 . Phys. . VOL. 35 (1996) P. 

443) £mmztifz%rf<x?3mt:7&-. zrrftT 

*X?HBl9 0ti. 02 3(a) tz^tXdiz. U—f 
3fel91a^ajSt^S^f*cl^— fl91k. ¥mi*ls 
— f 1 9 1 a»£tf>l'-1f3fcl 9 1 afcWt'-A 1 9 1 

btsjgf aaryvTVxxi 92t, A#agi93 



ttW8Ffi&fifc3fc7y>rA'i 93£WU 
>X1 9 2j&»&<VFfrb*-A 19 1b £ A8#g 19 3a 
*^SA-TSTo-yi9 4i:. 3t7r>fAl9 3<?Dai 
«3gl 9 3b*^jiMai-ri5»®3tl 9 1 cfcJ^TlB 
ll$ftSa2ll*S«a9 5k£*rtS. 
[00 0 5]fBii&ttl9 5tt. ffl£ttJ8*«0GeSb 
Te*>*i>$:afEltJgl9 5a£WU >SS3§3fcl9 1c 

mmfoBuamHtzm^ 10 

[0 0 06]ft7r4^19 3Ji, AStigl9 3a*t« 
SIOaijiu tlil«gl9 3b*Jag5 0nmfcJlo:$ 
*U ? 7 y F 1 9 4 a^^fCr^S-^A^T^SH 

1 9 4 b-C3~r <* y^^lTfe *) . ai«3g 1 9 3 b J31 

UiS)Sl9 3b<r)Igtiggt^i6. a 

+Gbits/inch* <r>imi$m&mmk%&. 

[0007]B£fc{±. 023(b) iz^-f-Xolz. SM 

mtmmvfcKvvzm^T. mti^m^^ 20 
w&v>&>*v-<r)ffim% i9ic zmm® 1 9 5 at 

HMtU -e^*^«0S»3tl 9 1 AiWdtV>X\ 9 6 

s. ) lgYtrnftLTifttt-rs^fctiOffd. 

[00 08] 024tt. *BBff&f8USP549 7 3 
5 9fc^§^3tT-fX^^ac%^ yHSr^-„ £ 
<93fc^y H 5 OfcL ¥fift5 1 *mfrhmt\s>X5 * 

D1/2 =kA/ ( n • NAi ) = 

(il^O. 5gJg) 30 
A : 3th*-ixC0»^ 
n : S I L54<0JS*f^ 

NAi : siL54rtare<?)^psc 
NAo : S I L54^xo?jtt^mam. 

h. 

[0010] 40 

imtfm&LXob-tmm] l*»u a»< 
x^tga 1 9 o iz x h t . tsmm±sz9H- n mmeo 

SWNOWtXtf y hZ&f&VZ #7 r 4^1 9 3Ji 
■tf *>-^a>'rt&fciKJK$i-u 3ieHJfl2»# 1/10 0 0 
9 1 dcD&fflfc?* 9 7£<sEffl-£$'££*t-f . 
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*2t. £0^1^X5 2*><^J£^5 3£#LTK 
ffi54a*«^-4J: 3fcffiM$ft£&fi3£tfcOS I L 
(Solid Ioersion Lens) 5 4fc£#t6. ¥Wt5 1 

«ffi«<7)AStffl 54b tAWS-fr* b . mi%5 3«A 
affl54bT*WLTMH54afc**U I£ffl54a 
fc3fcX*-/ F 5 5*9gjft3il.S. S I L 54 rtgrai. 

xokjeus i L54?>mm£mtmLxn<%&tz 

#>. ^#yF5 5i*ftfcifc0!L.-C/h£<&£. CIO 
3fc*tf-y h 5 5 fc^3*lfc^±iWiAltSB 5 4 b fc 
W*»oT^Ot3*L*#. *<D-gWJ3fcX*«yF5 5a> 
h S I L 5 4tO*im:jS&§3fc5 7 i: LTiMW-. JE 
H54aa»£>3frD«£J: 0+^/h§V«fcS I L 54 

t m%&.<7>mtfmzirtz>mm# 5 6 fcua-ti. f: . 

&8&/£5 7*sfSM:««c5 6 k* vTfrLxmm&5 

6mem-z&m%b%&. znGs&uzx^x. a 

[0009] SIL54fr i M ; f3t5 1^«ffi54bcO 
W>54cKr/n ( r«S I L<9¥g) <Dftgfc& 
^£J:?=5^«J^!^fc:-fS^:i:fcJ: , ) (liiJSuper 
SILM£fciM-£. K SI L54tiS«fflJRH 

s i L54rtai-c^ns^±Jf&c: 

fc#T#. 3tfc3^#-/F5 5<9«/Jvfc£0l>,rfc# 

l/2t^Ski-5<0X^yhg) D1/2 t±. <JCS 
(l)WJ:3tia/]vfk$iiS„ 

kA/(n 2 • NAo) - (1) 
%2&&Zb&XZ%WX^ls-hi)m^mv&<fSl 

[001 1] @25«. 024fcqctfiaw?^«/H5 
0<OKS^Jr^W-|.it«>COaT. #&*ft#As i a- 
Pasific Data Storage Conf 
erence (Taiwan. ' 97. 7. ) <T> OC 
-lfc^vCSftrUttO-CfcO. SIL54<0JSJf* 
n t N A o<nmS&7Ft. S I L 5 4-NOAIt^N 
A. CDWckmem a xbS IL540 

SiR-Ctt^v^. SIL54<0g 
Sf*nSr±{fTff<k. Alt7fecONAo^O#^fe»c 
«NAomaxtt<>CSfc/h$<^S. Ztlii. gA€N 
Aoma xJJLlitCNA o*«iiJnl.TASWi^$ 4>fcA# 

<^&t. -5-o3eiis i L5 4f-a^-rttts^«^ 

5 6tA«rS^. g»ISE«t5 6coeafe:feftl,3l£X 

^•^ h 5 sim^x&v&frtiXhh. max. mmm 

n = 2<0fc£. NAomaxliO. 44TftD. H*^) 
gn • NAomaxtt. o%&&itTi> 

o. 8~o. 9&XT&&. zinsmmRTb*) % m 

IttWi-HtJOfcS^tC/te'Srfi (0. 7-0. 8) k 
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[00 12] .TOSupe r S I Lfci&^yfcillfcfc 
HrZii. B. D. Te r r i sMApp 1 . Phy 
s. Lett. , Vol. 68. C 96). P. 14 
1. ££VYtfR&LT»&. Zcrm&lzXht. Mlfim 
n=l. 83<0Su P e rS I L^m»^yXt§mt& 

agists;* . &g o . S3u mcou-^mmtt^ 

tth*>. Dm =A/2. 3ffiS?>mft£iti£LT^ 
6*\ C1<D^C7)NA«0. 4. n • NAmaxllO. 

<?)S»®g.O. 38XGbi ts/cmi tf>«Tiai£& 

[001 3] -r#*>^ Wk<r>%^vV5 0lz£ht. 

immymm^tf. s i L^sjf^nts^NAom 
x(mummto. 8~o. 9^0. SBgfctto. i 

~0 . 8fc«J;t£*U «:R4 0 0 nmcol— IfftSr&HJ 
LTi3fcXtf-yMH*-W»?^ittg0. 2^mgS*-CL 

[OO14]026Ji. Jffi rg^xp^ho^X 
(1998. 6. 15) (No. 7 1 8) j iZ^ZiUz 
ft**"/ K£*t. ZVtff^v Ftt. S I M ( So 1 id 
Immersion M i r r o r ) Sfcffclf^iVC 

v^to-c&o. ww- rt:-A2b#A«-rsi!!Wc 

BtfOASflil Ola. AStffil 0 1 aizHfoth&M 

fc^t^njtifejKffli oib. *3Khi o i bommiz 

mft>flt:¥W#Bi8tmi 01c. 1 0 1 

aco^iBt:«iS§n/^M«RStiiil 0 1 dS-^S 

s^3tffl«*i o 1 vmmMmi o 1 c <^b 

WWS*i*TBKRIW 1 0 2 1 . tmmWKMM 1 

0 1 d^ffifcm$ft*#«®R£8tlg 1 0 3 fc £lr 

-ifh'-A 2 bffmm%mm* i o 1 OAStffi 1 0 1 
aCA3tt£fc. AStffll 0 1 atCAWL^TO^— f 
t'-A2bli. ASfiSl 0 1 aTtfJfcSJu -r^feSBt 
2d»i. TOtt60HKlO2TK»U -r<0fS»ft2e 
tt. IHtBttESffi 1 0 3 LTIfcft® 1 0 

1 bfc*3fcU MKffil 0 1 bfc3fc*tf ? h 9#)gj£$ 

*3Kffil 0 1 bipt>®*litf-mWtl Ofcio 
T£^*8<^!«)B8a^<^E»*JJ:t^aU*«r 
ftfc&S. -<OSmMSE*101<OTBifKRIt®l 
OlcOHPSNAti. 0. 8gg. SmEffflSflcl 

[0 0 15] ^<7WKA.^KtJ;5fc. 
:K7bgll 0. 35-0. 39jumfc±#<. 
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[00 16] Sot. *&HJfc>Sttli. *t*x?«* 
[0017] 

[SU^IIRfe-rSfctoO^g] ±fBBW£ii 
»Wfc3l38«»k***. HEW— «f3fcBlt#aa^?>B? 

xtf-y h<mmmtzmit>trt:mfcb zmtKzb 
zmkb-r&K^v v£m&t&. *m&. mm 

***** mem^wz^xm.^titiu-^ 

•y hSJ: 0 b&tvtU v btfrofEftX*-/ h^JfcftM 
it h 7 -y ^ ±fcfl!«*«iE»S» $ ttS t X ^ *> t, me 

30 h^^b.msmmmm±.m^^ti.mmL 

^ig3t*i:^fili.fcii:$-^fSi:-rs^«y H^Sttt 
b *>C. T3tfc:J:oT3tX5K'y 

50 »h*^U«ffir<X^C£«S<ifcfll««ttaj* 
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20 



SiafrTqExtfy bgi 0 i>«v^<7)*hi^'x 

u msmi=.mmm^mm^-txtmm<ox y ? 

«ifcifc*««i:-r*«l?*F*lli!W*. 
[00 18] 

8fcff63fc^y H<0±SISS^^t-. £*HfrW K 1 
W-ft-A 2 a ^tB»^-S^fr I— If 2 fc . 
W— f 2*»&tf>W— fb— A2 afc^b— A2 b fcg 

^-S3»j^-^w-^x3i:. ay*— ^yxs*^ 

cWJTb-A2b^SKfiTI&ItcRS«-&57-4i:. 5 
5-4 TKStLrt: Wrb'-A 2 b &JKS$*S«ife^y 
X5fc. *^I^:xX5fcJ9flJGii$ixfc3fc2c#;*Jt 
U »3£ffi6 b £3tX#y h 9 £JE^Sj§B)l*3fcffl& 
*6fc. SB^7tffl«(*60^aii6b£7)^ffit:S[«g 
A&hfcx >J »/ h 7 a S-^TT S^3tK7 fc £#T6 . 
[0019] *m#l<-* 21*. HJlSTgtSift^^ 
feV— T (630nm) ^ft^tfiWAlGal nN 
^>»fe^— if (4i0nm) £Jfl^£.r 

(4 i Onm) ^fflV^dttCiD. tKX^ 
•yl-g£0. 1 5Am«Tfc^S£fc#-C#. X'J -yh 

[ 0 0 2 O ] H2 (a) I*. ^9Sfc3l^S^6 fc*tfig3fc 
K7£SU H2(b) ti. -£<DjgiSH-CS>&. *40 

D1/2 =kA/ (n ■ NAi) =k A/ ( n 2 

iifc. NAi : mmm&mmxnmn®. 

NAo : SB^£ffl«ft6^<0Ait^SPa 
ftXtf-y b 9»*. 5U 1 ) t^-fj: 3 

Altfttf. ^Tt>^l3PitNAoi:JSJf^nWifflRil« 

D1/2 min = kA/(0. 8n)=0 
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14 

* [0021] mmgm®ft6te. m7V>h#7A 
(mmi .9i) -^k^ h 5 -/ac d s (mm 

2. 5) . Pg^ffiZnS (mm2. 37)f<«a 

tit£±mi%< . S t fcjgv m *«*mt jbv^* - 1 
t>-e$s. *mt«»jmi. jsst^i . 9 iemy\) 

S. ifc. ^!^tffl«fr6«. 02(a) iz^tXo 
fc. «ffitt<DASt®6 afcAlf Lfc*WJjVyX5a>£><9 
lR^2c^Altii56aT-g*f$-fr. **>B*r*2d* 
KffiW«3tffi6 b KHaCS-ttTatXsKT r 9 tfRftSft. 
SidtSU^R (Super SIL«jt)S:WLT 

[002 2] WtM7\t. fflfttftt LX<rtf-?> (T 
i ) l^WHUUi D'NfcSff $ <«£tf 

lOnm) 3tX;K-/h9tdkti5-rSfiat:h7 
'/ ?1ifaX£.W3Zthtttl Y«0X y y h 7 a 2rJg«L. 
3tx^yh9*»<i>^i5^asailrt-^3K^)eiBrl^ *» 

xyyh7a$rtft-LTi^l7Kl0^Jj£-rSt,O 
T'&S. X'J yh7a£7ji|i5rW. fi$?:L. 3tXJK>yh 
9t7)BSSrDi/2 fc-^Sk.W. LfcDi/2 <7>m&i)K 
W<Di/2 » 3&<?. L>Di/2 

D1/2 . (BWtfSgiiftl 0*^j£$ilS. ^Q££0» 

t. -rafc*^ i^-if^st^i/i oes («i.tf 

5 Onm) {CLTV^S. ^tJ. X'J y bBW«. str^f 
XtcDlSamm&ttmiisXVAV y 
fc:|EtT5OnmJ:0/h$<LTt>J:^. mm 
7tt. 3tXdC y h 9^j£$^IS<Offit^-ir3t^(R 

m-znm (9iz.im&m) tfmtix\,->xi>£<. 
)s-vm®m-&tt®x'&fiLztix^xi>^\ zti 

[0023] 3£X*-y h 9<?)X^ y hgDi/2 (J. Sffi 
<^+^6 c r/n ( r % n(i-ril-PiljgH^tffl« 

#6<&mtfmm) (mmtzmiit^i,^. mm 
xmrnttixd^ ( i ) -cs$iis. 
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NAo) -(1) 
ot> Wt/h%XX~/ hSDi/2 m i nim# ( 2 ) COi 



6A/n (k = 0. 5«^f) 
- (2) 

ftoT. ^M3i™«c6tLT^ B B B fcLT(^t,^50A#?j:)gJf^^rt-SM7y>h^7X (Jgjf^=l. 9 



1 5 

i ) xmtou— T2t#fe^-if mm 30 

nm) fcffiJflU:*^ fbh^Xtf-y hgDi/2 mi n 
teO. 20/imfc^&. it.tfelz-f (400n 
m) fflV^^-ii. ft'hjfcX* »/ hgDi/2m i n{±#> 

0. 13jumfc^i. -eil4<03tX^>yh9a, 

[0024]xy-yh7 a<0<SWttV— fS^fcJt^T 
d^xy »/ h7 aa^igflfcfcfilifcyti: 
ailt-e-r. h 5 •/ ^^InlXfcttX 'J y b 7 aCDdWtH 

SS- Stt#fifc»±*oafg<^$<9iagmi Otf 
>S8*§*1 OK^m. jlfcWfctt. £l§8tt8£SSg 
l8a«R:£Jg3fcfc:$:oTAItU ZCO%lz£'>Xm& 

yt<?mmii. ass ( 3 ) x%.mtt&. 
mi} 

I^xjTe-^^dx-dy ... (3 ) 

zziz^ 1 o : v-^e&nv- 

a> :*3KB6bT<?MtX^yh9<0^ 

a : X'J >yb7a<^NI 

-r&*>^ r<o^, xy y h 7a^aBs-rs 

l^-if*<%K«tt3tX5K>y h 9c7)^y\-v-<yj«2 0%, 
Ttf^<0^li3 0%«±fc£'5\ mt<7ffi7T4rt* 

mm ttzw&cr, 1 0 ofe&±izm%8imzimi-& z t 

[ 0 0 2 5 ] 03 (a) -(d) Ji. jfetlS7<^i^rafc 
JtfX U y h 7 a^jfc£ffifcW*>5-®!B£*-t. £ 

AS3tfflO7*hPv ? Xhjg7 0S:^L. X'Jrh7 
aC*t)&tl>S5#7 0a. 43«fct*6ft|g7tf)EHfc*rjS 

■r £«a»oss#7 0 b zm- x 0 Km^e-Act 0 

ft*L (03(a) ) . JgB6d£K7>fx.y 
T^/'fciym OOAfttfttfcx-y^y^U ,536 
f43£tfigM^»«B6g£«&£tS (03(b) ) . 
x^y^#XfcLT8CF4a^#X£&ffl-rS. <K 

•9m0 0A8!*U:fc (03(c) K 7*M^'xh 
K70 (70a. 70b) fctcj: 0 , X'J 

•y h 7 atf>&#7 0 a43 J;tm^7tf>#affltf>&#7 
0b<0TilS7 1^y7h3r7-r* (03(d) ). Z<?) 
J: 3 L/C X y >y h 7 a £3Tt SigftK 7 ti 

1. £43. j63tK7«i. jtjttt. &±V$7Xt<r>mi 

mm<r)&&6 f x o fcx y y h i a s-aas 
. #fcit3tis 7 ex y y h *m. Lxzon&i 



(9) ^2000-163794 

1 6 

|6]±i-£. j£fc&7 fc*tUC£!ia56ftf>5fcS8«£JiiL 

K7t.xy-/h7a fttm&hwmxmmi&oa 
mmmizx*)mti. tzbx. xmmnxotzmi 

J&0»«if 6 gttfc i£3fcX*«y K^caugrttcfia 

i-sj©^^u*>^,. x*y vmmmkft&m&t 

Hr&W X'J «y h7 a£jgj£t£Xg4>fcX>y?- 

y*Ojg££tri§£fc. S^3tffljSf<«7)S3tB6b«| 
^x-y^-y^fcfroi:. fflSx«yf-y^JirriBH*> 
*>rt&fc^< Ho*xTx>y f-y^ft4^/jr< 
xy -/ b 7 afc»^SflaJtc{i3ga?3r«^*^iR$ix 

20 s (05^-r. ) z<7)mwizj£m7i>mtf&ti&t. 
mmtx y -y k 7 a t43v^-c. mgm&>mftfo£ 

[oo26] i^fc. ±mm 1 (mmcmmiz&z>ft^ / 

A2alra5Stri.i:. h'-A 2 a«3 y^t- 

^WyX3t«fcoT¥fi : t*-A2bfc:^§tL. S7- 

B^tffl«E*6<0AStffi6afc:Alti-&. A#tBS6fc:A 
30 »t^iR^3t2c(i. A»iS6a'CJS*fL. Zomfflt 
2 <Uimffi6 b tm3tL. *3tffl6 bfc3tX^»y h 9 

X y -y h 7 a*>£,iS8&3fc 1 0 ^AJfl 
-t . xy »/ h 7 a*>£&*iUU:iS&*|3fcf 0(i. 
«*8<0lB»e8a*t:€flBKi:^TA»L. ^<D3t 
J: -5X^^18 a^\c^a®43 Xtm£tf*S&t%& . 

[0027] ±iam i tnm/mmz&hft^ y i t 

J:iitf. m*B6 bfcJgj£S*l£5fcX;i?.y h 9frt>m* 

Htt3£-tS^-|6lY<y)X y -y h 7 a fc «t otR-»T^*« 
40 X\ Sa^Super S I L£Jfl^*:*§£i:it!KL 
T, j^«3tl0cy)h5^^|6]X<7)@S:a^ltC/h 
$<T#&OT, h^-y^^jX^a^jg^figftdi 

^|6)Xfcfi^tl,^r|{ilY<7>ft$»i. X^-/hSDi/2 t 
Xr>Xm*). Xtf-yhgDm 5r«/JMtC# fci t 

h^-y^ey^-tli^S^ClfcAtT'^S. 
j^^3tl 0£W-1ft*-A2 a<7)»ft«k y/h$V«7) 
X »J -y h 7 aTKoT t>X y -y h 7 a*»^,<Oi^©3t<7) 
4"^3iaag«fc* OfiTL^v^A. sv^ffl^* 5 

50 nhtih. s^t> asyv-zh^itiiswfiaiAt^i^ 



17 



10 



20 
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18 

tHbmt<^. 04(a) . (b) iZ^tXo 

XU^7a£3IiSrri,R|*ftli, A»3fc2c. 2 
dfcHteffi^h'O. 3K«iaiS (BBS) tASt^S. 

[ 0 0 2 9 ] 05HL *»^m2<DliifccO)g©fc®£ 
M*6f¥«R(SI LS) KU:t>«OT&D. teli 

8 i <vm<mmt RSMMtsfro* . mmm 

«*60Altli6afc:AltUfcK*7t2c{i. «fi<0+ 
MzMfcth . -I <D*§^ JRSSK 2 c «A»W6 a fcfc 

HemzXv hmiVtt (4 ) C&S . 

... ( 4) 

% A 2 a £¥tTt'-A 2 b Kl^S 3 \) V >X3 
b. aU^-^pyX3*^<Wffb'-A2b^*3K 

jSS#i^RI*jSl It. JiB^feffl«*60lfe^iii6 b 
(VmizWrnfoZtltM 5 0 n mcOX U >y b 7 a Sr* 
-f&ii3fc]B7 ^'J7h7all H0(b) fc: 

[0032] SB^3KM*SEf*:6i±. 0!;Uf . *7 V > h 
tfyX (SJf*l .91) Wb'-A2 b# 

AI*-t&Attffi6 at . Atfffi6 atcAWL^fft- 
A2b£R#Stf5R|tiii6ei:. 3fcXtf -y h 9#B8£ 
?iiS«*iH6bi:S-^-S. R»iS6eJi. [IHEfeto 

fflc^-ajjrffl^-c^s. msmimmm ( 6 e ) <o± 

W^xttfc. SfiHUfcyHWcS 1 ). (p. 
0) b~fhb. BfiB (6e)tt. ifaD5S ( 5 ) -^3*1 

... (5 ) 

★BS6efc:J;| > ^3t<OlBnSNAtcK^^< v Jg$f$ 



*w-if2*^tL-cffiffl-c#&. mmm 
&t><r)mm>x v>yh7 ai}>t><Dm%;£&mLxm 

mztix^z s i nmmmmxz . * 

ftffi6bTWOJf-yhgDi/ 2 tcttflo#L=5rVvit#> % *f 
[00 28104(a) . (b) li. jgftK7tf)^B0|£i* 

■r. jg3ti87«. 04(a) iz^txdtz. wmxsm 
04(b) izjKtxoiz. mmm&i*60>m6 an 

WvmttizX *)*vi-yimtzm*"Wa&8j8.LXi> 

TZM Ltzm&tf. X "J -/ h 7 a j&^iiSfl^fcJfc 

D1/2 =k A/ (n ■ NAo) 
iifc. NAo : S I LS<D3Bjgjy^gEtt6'\<0A# 

[0030] ±£m20H*t<7)^®(c«S3l^>y H 1 
«fc*Uf. mKOHttO^ttPaifc:. ififi^l 0<OH 
OX »J y h 7 a<0(aT** 0 . %XX~/ V 90ttgfctSc 

NAotiO. StW&)SI LS-fflV^5fe^yKJClt^ 
TJt!RW*^<T#. mi<0HSfc<^S<0Supe rS 
I Lffij§i:ll^<o«3t*{nrfigtyirS. -r^r*)t». fN&W 
— f (^630nm) b^&U—f (400nm) S: 
fflv%fc*§£. «l-Wl«***#* hSi: L"C 0 . 2 
m. 0. 13/zm*«*§&*U ^'J -y h7 ai»fe&*avt 
j^^3tl 0O3K»-«ri5^3^ffl^i^lc7)|U|(7) 

[ o o 3 1 ] 06 (a) *mfrt&3<rmtommz 

«S^ yK<0±ga5i^L. H0(b) -e«Sffi0 
Sr^T. Cl<y)^-y KUi, f b'-A2a5:aiSrr 
S^«cW-if2i:. ^@flcl'-^2*^^-1fh'-«40 

=4px 

tit. jmmmm^xmwmm&mw&xm 
wm^mMmcittfflttzx'b*) (% 

¥:X#.W&. m&miS. P- 283) . #-C0ft3Ktt 

Di/t =kA/ (n • NAr) - (6) 

^^fc. NAr : RS«S6 e ORSt^HOSIiieJS^ A^O±Jg^<?,OJK^ft«6 0ftB±£<*&*U -^RW 
H^ft^fi[SOp5rp = 0. 1 25mmfcL. HlfeSi^ ffi6e<7)NA«0. 9 8fc^r0. fiaW)DVDfc:t>(t6 
ffiO±«S- (x, y) = (2mm. 1mm) b^hb. A50 NA=0. 6<01. 6fi5W±t:^§ <^S. 



30 
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[0033] IS&Sem&crmmt&h^vVlt mmm#6<7)?JtiM6 attMtZ. AStffi6afc 

Xtltf. NArll $mwi¥m#m£ 0. AltU:¥?Tb*-A2btt. A#M6aTl£ffc$*U * 

(f (t5[«6 3 0 nm) <7>md£2 dti. Jg3ftg7-CRS* U *?)RSt3fc2 e 

fcfffeU-lf (4 0 0nm) tfflvxfc*^. -e*l<c**t3fc tt. RStlSl lTRItLTm3fcBB6b(Cjfc3eU Ifcftffi 

X*-yFgfcLTO. 19jlciik 0. 12/imiTm 6 b£3fcX;K-/ F 9ftM3*U X!) -y F7 a*>£>igj$ 

ZtWTZ. XV y h7a*^^aj-TiaS^l 0«03t *§3fcl 0*»majf . X'J y F7 a*»<i>j#*aiLJW6« 

*-«ri5t»M3»lffla*(i^l<0||Si[c^Sfc:lt^Ti»2 *§3fcl 013. !Bil«tt80ie#|Jf 8 a+fcAWU £<0 

o%ggii«-£ifc#-e#6. it:. mmvMfto *tJ:^ testis a ^iBSfcii^^ajL*>*srffit 

ti. ivb9>6«HX* ^5rt>^3 'J*-^:xX3 10 [0037] JJB®50||ifc^®tc&63fcA..y F l iz 

B^tffl«fr6<0A«ffl6atc7)S<0^-ifh'-A2b «fc^L«f. ^l<OlUfi<0?glifc|^at. ^faXcO 

[ 0 0 3 4 ] 07 tt. *%HB«m4 OHJS<D)$$fc&& fSf&HE#0*l£ . 4fc . fMItt6i!i>m& ^ 

F?)±g££jjr?-. CKTWfrw F 1 Tffittco liJRIBLT fcJfc*j&&^L£V &fi£fl$:t>*f 

R»®6e5r#t-S^H^|^^65:fflV\ Rftfffi6 J&CSS. &i>. S3tK7«. 04(a) , (b) iZj^fffi 

e<0$mizmmi 1 i: LTKSffl^o^AfcfflVtf: JtlcLTfc in. =Srfc. ftxtf -/ FOgli. ±EL*:i 

KUffltfo^Afc LT\±. HflSW^fJ* T^X'J y hizm?Jttt&t:#>Mi. 3£xtfy FfcX 

-^A^K^3^a^&SM»M£SE#L-C*>i Lfcid&S I L£Jflnfcg3fcT'»i. *fl«Jl'yX£J!3n 

n. STO)IM«*6<7)Sltiij6 e^BfRfc-TS^i: T*3E^ffV\ *tf>JK3Sfc£S I LfcAH-TSfctf). A 

fci 0 . mstOHiScDJgJSfcltlgLT^Stt^itfS^ #3fcfc*Hijl^Xfcitf S I LfflStfigfci^-Ofcx* 

t #-e£ s . x u y f 7 an.fs 3 mmmmb mm -y F<oftg#^rr& ±sH*«oiaB^s»st 

fc. S#*|6l)!p*h7 y^*-|6jXfc:ig3t-rs*l6lYt^S £;bii:&WUf:5r*>&n. 8S3J!i^&5<O0l3fcJg 

i ? izm&ztiz . ®rc*L^3K^y Ftctjv^T . fmotz^mtx^yx 

[00 3 5] 08(a) . (b) \i. *%ffl(?)m5<r>mm<?> £ffll<vf. W3tb*-A^3f^tt0|<7)3^fc5tfla 

JgSfc&Sft^-y K<9±g&£^-f . .1 <93fc^y H 1 «*HttSfAit§*S ZbizJ:*). ^ftjfcb'-AfcjiHJj 

H0(a) t^-ridfc. mm%mim6izsiM 30 «3t«Kft<offl«ffis^-mTt. ftx*yF<offig# 

(Solid Immersion Mirror)! ^&L=5mi 0 h. ^Ofc^ >c*l-?*UD<an£- 

A 2 a ^Jlil«-S^«cl— If 2 b . ¥m#U~?2fr [ 0 0 3 8 ] 09 (a) Ji. *f&HJto|g 1 OHfecOJgffit 

£><^-- »f b*-A 2 a£¥?Tb'-A 2 b \,zWfr?h 3 'J ^ X^HB^^L, ^0(b) P0(a) COA 

^-^U>X3fc. ay^-^l^yXS^cWffb'- -ABnS0-C&6. ^cO^^x^HMl 0 0«. 

A2b^Stt^ri6lt:S*rS$5-4t, $5-4*^ *e<0T^Xf-y^Kl 2 0£7>-^C0ffife:GeSbTe(7) 

towb-A 2 b*JAHi-sn!»ffi«<oA«ffl6 a . a mzttttm^tchmm 1 2 1 ams*u 0*l^ 

»ffi6afc«[iij^-Sfiafc:g»t^iutm3l£iS6b. t>«t V^-^tc<fcoT0C«l3O^LTIIBE^S3tx^X 

tXA»®6 acoSHtm?il/^N«®«^RWffi6 e ^12fc,3er-fX^l 2<Vi®m 1 2 1 
£fttZmmfflM&6 1 . STOKffl«flc6^R» 40 ff ^3^-y K 1 i: . *^.-/ F 1 £ h 7 -/^y 

ffi6ec^iBfc:»[«g|£$ii^Rltl8l It. igHJBfcfc ^*|6j3 lK^fi$*S'J^T ; E-^32t. 'J^Tt 

ffl««c6^3Kffi6b<^B^^g^§^ x'J - y h -^32ffl^3K^ y F^^d^TSlfX'O^g >3 3 

7 a £Wr&jg3fcJg7 1 SrW-TS . X U -y r 7 all ^ t . ft^-y K 1 5:®!^ S3t^-y K^6^3 4 fc . Jt's 

0(b) fc^f i5fc:. IgKOll^OJgffiSfcHafc:. 3tX -/ Fl*»4,S6*uWi#*«wrSi:kt(c. 3^-y F 

dt y F 9tC»J5-r*eSt«#^n6l*JF^-y^ST6jXfc M&3 4 ^$0»tS^S!^3 5fc^-TS. 
13c^-|»*|6lYi:^SJ:dtr^$*LTV^. [0039] »J-T*-*3 2ii. F7-/^f y^*T6]3 

[0036] m5<OHtt^)JgSfc^&3t'vy F 1 1 fc«)->T^t^»tlfc-»<?)a^^3 2 at. -*T?)@ 

£7«rf^^BW-S. ff2^A>^— »fb-A2 %&3 2aL±.Zmrt-&*I®UJU3 2btt;ffiz.&. 

aZ&m-lt. -f-^-ifb'-A2a{i3'J^-^^ ^<0"Ii!|3>f )U3 2 b^J^X^y^g >3 3tJ: 
>X3\iZ^xmB^tl. $y-4X'im21XtXfc. S 50 oTjt^-yFl^^LT^S. 



(12) ^12000-163794 
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[0040]@10kL %rr<X?l2<7mmk^-t. *>\ #±x^r3 6£±3^Jfoftfl«tt6' tiitt 

^^£r 4 X7 1 2li. j/t^'y K 1 JgJfcSitS ^L^JS*f^^rtS^B^ft3 64>6tt£U J?±X 

i£8*§7tl O<^/hfcfcttCLTSieii&Sak£0ofc 54 ^3 60^iii3 6 afcSfcX*-/ h 9m&zti 

l><r>Z'hh. 77Xf7?Sl 2 0li. H*.fcf. jK'J* £. fiD*>. ±38§«^3fcffl#ft6 * fc&JLX^^ 6 

S5i2a*ggjs$ns. £<D3fcr-rx?i2{i. r^x 6<7)«3Kffl3 6at«. Hit* Lfc<oiH8£. X'J 

T^lSl 20<0^/P-ra51 2a#Uj£3*tf:{l<9iH -y b7a£^£i6^7#»^j£$irO^. X'J 

fc. AlRStJSl (lOOnmf) 121a, S i O: 7h7all P?0(b) fc^t«td<C, SfJWh?^ 

KlOOnmS) 121b, GeSbTegSI (1 ^^Xklffic-f MTrtYfcfc* X otzB&Ztll. 
5nmf) 121c. SiN«(50nmit) 1 2 1 d 10 [0043] j¥±X5>f /3 6UU 01 1 (b) fcjjrfj: 

£«SLT£»Jf 1 2 1 ^^j£Lfct<0-CJ»S. *0tSI 7fc. *ftffi3 6 afc:Jgj£3fi.|,3fcX5iC-y h 9<Dmm& 

yvfcOVy^tO. 12/zm x ?)V~- 7U12a.(m i>. ^<m3 6 b SfiJEEt^X^y^a >3 3<M£ 

Z\&)0. OSumbl.X^h.-7-9mtO. 05jx fc*i<DfWUcJ:o-C*?±X^ y36b%rriX?l 

nuEmgttl 10Gb its/inch* Tt>*). 2 fc<»ia>\ #±Mt LT-^tCfittflS . *SQS<7> 
1 2cm7 J -fX?-mi80GB<Dfeii§«tCffl3U #±S«tf>0. 0 6 At m"CJ&5 . =5rtJ. Tffi 

G^DVD<D4 0fgKi§fEi§$gft-e#S. ± 36ct>qg®mt%&. &±X?jy36ff>&±. 

Es«*tLr«. wav-,ht:ii-?hmimmTjx who. ivmaTkmtf>x>hz<.i&8i)<mrmt% 

?^W5mmttm>mzttMmm^fi:SM ■ m&m hmmmtxr * x? tommhmmx <m&t& 
m^^m^t'^mxazxma^yhimiLxM 20 mmz. zzx^*&&£?iz.!&3&mM6b 

miff omm&tme&mwwsmftim^&z t# t%ha&6 f ostsgtsiLx^ ^3 60TB3 6 c 

[0041101 Hi. ^6<OHte<0^©tc«S3tr-f r3 6W#Ji»£:iy ho-;l^££fcTflSfc05te8fc 

X^fgSlOOtf^-yh'li^U P10(a) ii*<m %T<X? 1 2 tcOHISfc^fc^Ct. £££tSB6 

BfiB@. 110(b) tt*<7>8BBriii0eJ>S. 3^-/ H 1 f 3&*f-f x? l 2fcr«3SU fc«rv\ 
tt. ft-f^X^l 2±*ft£f &&±X?4*'3 6**' [0 044 ] H1S6^34«. g^fc. ¥31* 

U 1^^7^/3 611^ Wi.ar. AlGaln l/-if 2c7>a7J3K5:IB^^C<J: OSWSdfcKi 

P*»*>&*K «£6 3 0nmO^--ft*-A2a£aS9t 0. £HS 1 2 1 fc*SifIi/T^7TX|g<Dffl£fl;££ 

t>iffl2tl*:l'— Fb'-A2a£¥frc'-A2bfcBJB 30 ^ftl^— tf 2<0{lJ*3t^^i-rt:. a^LTM 

t*3^-^l,yX3i:. ^.LX^yseitJRO »U £»«1 2 lT<0±E<0R«*^V^RIt3K<0 

U-<f2t5£VaOX-?U>X3£*>uy37A±iZ h. 

w^t hmesmj)^j:h^)vy 37 Bt. *m#\s [0045] m^m^35it. ymm&i smmt 

— f2iS.mm z F4 1 £:frLT33W-S*>W3 7C tiJtriX? 1 2*^£D^3fc£g-?\,vC h^/*^ 

k % ^«cp— ff 2&t>(7y?fi b-A2 b h3tx < fflmmowmm^&xi/T-mm&js.L. mm^ 

1 2A^«S»3ti:5r^Sft&li3fcb-Axr'J-/^l jA>f/tt7 ifrft n-/«7 ^;U^fc:J:-?-C©^S[ 

3 1 . ^f*cP— T2*^0¥fft-A 2 b<0fiS^ «OplHl^i:fi^«l*7)Mllft^S-»j£t . Zti^co 

*n«3tfc-tS l/4»ft«38t. ¥?ft-A2 b$: ^IHs^fcS^V^T^y HSffi)^34fc:»Lh7 y^ 
Sit*|6|tcSSH-S57-4t. 57-4-CRStL^T 40 y^$0»^ff P <>OTJ>S. CICl-Ctt. hy y^y^m 

ffb-A2b$rJR^$^^UyX5tJj:lf±a5^ <^Mii^5r^7-^-^*S (*r-fX^g». 7 

*3fcB!«ft6' fc. *;^3 7AfcSX0#«t^ 3fer v'jj^Stts P. 9 5 ) tcioT^rSJ: oJc&oT 

X^ 1 2*»^<OR«3KiS: t'-AX^U y ? 1 3 S:^- 1 tJ 0 . d0^yT;H?--#^i. T-Sv-^ ( Wo b 

TA7J-rS3teiaJS15i:$-=&«EaLTV^. *Jt. bled Track) i®mCh77?±CU(l 

H^-X3 9rtfc)UEtt$n. 'v-/ H^-X3 -ffu&^<OKS^S<0^!)^t>^ffi^^to£t-S^ 

9li. -9-x^y^ 3 y 3 3<^t«KB^$^T^S . X'hh. -tyr;^-^*3*<7)^. g^fi^fc h 7 7 

[00423 ±&mmmm6 • »i. mtf . mm ^y-s^mm^tii^mm^m^tix^^x. m 

$n=l. 91^#ti.fi7'jyh^X^^0, E *cO^St±ll4IllKKJ3(7S7-'-h|5M»fcJ:oTffd. 

glmm. a?^l. 3ram^L« miltttmtym tit. V>7JW--Xttt:m^htir£tZ&. 5tm# 

%jmm tmmtz. s u P e r si lbb&-cj>s so i-xm&^zm^hzt&thnx. mfttxh 
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4^ftU-1f^P£J^TfPr?S4l£?T3 SCOOP x? 1 2<0Eli«l 2 lfcTJfC^. (110 

*Sfcffl^i>^^«t:#ji-Ci>&. &i>. 7)V-7U Gbits/inchO <r>m&®&(7)%SM/XmL 

i o o 4 6 ] m 1 2 «. Em^4 1 esuhp h i <o&»£;tti£«£>-M 1 tfTS . «Wl 

4 Hi. -Jt<0«©8?4 10, 410 fcg83*l£}g Jt . tth*>, 3fc^-y H 1 <W>f XJi. jg§ 6 mm. H 

gt<9Sffi&41 It. «SK41 m£.B&%1xrz3>m 4mm. I?8mm, *g(i0. 6gfclSfii:&ofc. 

PZTmm(mZ&20um) 4 12tfrt>%&. Z<7) CKOJt*. U-Tt-^ 3 3<7)Bri)3-f;P3 3 BfclfX 

ff«£?4Ui. ±m*/uy3 7Cizffii&tfL2ilX& ^V3y34Sr^T^ra6a5<oaaSr2. OgiaTfc 

o. £4%s«x?4 i££*)mmffiij&ft6$3cx.& io ci^*g*. y-rt-^3 2o*T^5 0k 

fcfc&fc. h5y?3f|ii]Xfc:tt£tS;fr|6jY (H5>y* HzfeUi. OfeLb&^^il^. i^t« 600 r 

yfUm 1 ) fc^EtS. pmOEJKTKfcVvt Yy^>f^i^Th*). 

[0047] JtfES&6<O0ttecm$&:ft£#T4 SW-Hi60Mb P s*s#/i>^. ^^^Hf 

x^MlOO^IWSrSiW-S. 3fcr*X:712tt. -iWfttoiWIJfcJ: 0 , £&tE^thyv*>7mmi 

±Ay4?36te. 3fcr-fX?l 2<0[IH8fc:J:-3T8£ tT«. #lfflOk<Dl;fe&g&< . mitt . lmmfctf) 

•TSAfffclfX^y^gySS^tfja^t^fflfcio PIN7*h?4*-F$m\'>&ZttfX'ZZ. 3fcfctB 

T36r X? 1 2 ±£i?_bgfft£ . 3K^-y KSSft^ 3 §1 1 5 1 LTtfgffi-CfeS^gtf&l-^. fcaj&£* 

5fcJ:S®9t:J:-3-C^«ck— If 2*^P-ifh'-A ©fcfgig • KSfc-CS S. ifcfc. gB)Bfc3fcffl«tt6<0 
2a*5tB«?nSi:. ^ftU— r2*^£0l— -fb- 20 Mli. 5mgfilTfcli^*:tf>. 2«PigBfcffl8tt6£3: 

A2ali, aOjt-jrisyXStzXWftt'-^btZ ^S^tf5«S^ja$-3 0 0kHzja±fc:T&. Bffi 

g»3*Ut&. «3fcb-AX7-y y ^ 1 3t>£tf 1/4 3g^4 10.41 0f&Wmim&5 VT0 . 5*emUl 

«E£«3 8 £39 . Jb3^HH*3tffl«fr6 ' WAStffi ±<^fi*'^^S. £«>£«£?4 1 fc V-T 
Wt'-A2bJ±. l/4&g«38 3 2fc«kS 2S$09Pt: < J: 0 . 80dB<^q#-C3 

£3ffifrt6|gt:. l/4SSS38tJ:o-CS^ffl3b&» OOkHz^^^. ^SUPRB* (3600r P 

t>¥ffi3t£2&>h. n«3K<^FfTb-A2b«. iflUlx m) Ttz&^X5nmffMerehyv*y7t:ffoZt 

6'aTS*rLT*3fo**l. #±Xyj y3 6cr)M3m3 E«^?4 l^^lv^fU^llOOW 

6 afcjfeft-f i?J^7>( ^3 6<03M3 6 atc« 6<g. "TSr^. 3 6 0Mbps fcLtlf 
/N^X#-/h9#^j£S;fl&. CI^X^»/h9T«0 30 S. &^Sv^bW><0^-/K£&BlLfc 
XU -y h7a*>^3tX.-K>yh9<%t<7)-a5*^©3tl SfefcSfcfc&D. 5 0 0Mb P s%.<CDl£ 

0tfC#±X7^^3 6^TBB3 6c<OJHat«ftaj i£l'-M^*U>. 1 2 cm<Of< X^fcfc^ 

U £tf>iS&^10*etT'fX?12£)£&«l 2 1 TlOmsmTW^-^atS^^tS. ClflKJ: 

fcQSLTTl^ifeSV^B^ff^itl.. 3fer-fX 0. 360 0 r pm®m&r>T?*xm§H±20msa 

o . ±&mmftjm#6 • ?>AitiS6 'a-cjsjf lt s [ o o 4 9 1 &i3. b 5 v*v?fflm<rm&m<rtiL 

y-4T%MZtl. l/4»*«3 8TASt3t (2a) Jfcfcli. ±EIUg<7)©®T«i. 1^;Ol^--tf;ISf5S£ffl 
1 llftl!* 9 Ogfllc-ri>a^BMci£®£ft*:&. SHWtgg i*6ff $«T . -eitfci 

<»Kb*-AxrU -y 9 1 3"C9 0JS*l6ltcS»$tl. 3t !»Rlt3tcOl^5rteff^«gSt:H«!3-fr'C«!ajL. 

«tajn 1 5 tcASH-s . ^jsa^ 3 5 ti. 3^ajs 1 40 m^^^js-ri. ^h^yyv *> ?i&&m^x t> «t 

5lzX8lt$tT<x?l2frt><o%M%izM'J^Xh \\ it:. m&mT<x?<7>h7v*>?Mi. CD 

y ?*>?Mmm<r)mms^i5£V7 : -?m^££j$. xftbtix^&x 1 &3xx -y h^cs-fflv^cii: t^r 

L. ^IHl^t»^V^3K^ yKSS&^34t:itLh7 ^-CfcS. -«rfc*>. 3U^-^l^yX3i:«3tb'-A 

»>*>7Wmfto. A7V 1 3<DSfcE*f^^ffAL. A^o. -e<0± 

[0048] ±sm 6c?mb(?>&mtz®&3tT < x?m -<&tzti?ti<r>T< xtfrcnmmmzt&mi 

si 0 otciiitf . ±a5®a«3tffl«fr6 ' <DA#fig aj^^ib-A^ajffls^^atcsgL. -e^ai* 

6* ax-eymmmiifieog.t+c'). naijo. 86 c^)-j-ixs>rfct:J:o. ^ni^fe^srigk^ 

«'h<7«ex^-/ h 1 owkhti. z<m2 o%^i@5 0 v^yx^ajUTpn^^^t-rsr-y^^r/i. 

nmC7)Xy^h7a$raLTiaraei 0tLT3tx-f 50 S^»5r?r3>Ifc i>^mX'hi. ^0^«^|H»f 
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mm >m$&» ztz. *m&coBimJt^ v f i 
h^^LJtT-^ x? ) ^sMaxim^^m^hz 

tVX%h. ^±X^>f^3 6<OTiB3 6ac7)3K 

x*y h 9imis.ztimwnfffiitzmm34 i^m 
®&m<r)m& mwm iz t -yxmta Lxmm±m- 
i>s. mt Lx*3m<mmxii. %m?t 

5fc£V-1f£fflUfo&\ f (VCSEL) 

*E-F (TEMOO) COftfcJfcWl. 2mWgg£3g 

g^^-coits^Tv^^. i myitis 

ev*:*. zfuzmzi><DTti*<. tmtmi 5tc 
srri p£3tx*>y hmm<^m^~^m lx 

[ 0 0 5 0 ] 0 1 311. *f6HH<087<DHifccO}gffifc{& 

4 3 Srffiffl L^t,^-C*S . -y F 1 lidliltt 
3 3a ZimfSJ&iZjmZtlKVX^y > a y 3 3 <fc 
oT0«Sy-7*-;y-4 3fcSS3*UO>S. 
0%®ftLt-t&ZtlZ£L B«Sy-7*-*4 3tt 
3tr4 X7 1 2 c9MffllcEST# 5fc^y F 1 £ 
$ *>fcHl!KT'# . 3Kr ^ X^B 1 0 0£ft$vJ« 
T'SS. ZtllzX*). ftrlX? 12^^8(3 
6 00 rpm) CEfg-f*;: i#T'£. ^3 6 0Mb 

[oo5iiai4 (a) «. xmicvm 8 <mj&<mm 

liZ&hJtr 4 xVSmZ^L. «b) 11. #^*F1 
C9±g«£*cr. Ccoftr* X?Hai 0 0H. 013 
t^rm2i0Hte<^SCfcV^T. 3^ y F 1 
ftl/-1f2. 3'J>-?l/yX3. JtVl^3 7A, 37 

b , 3 7 c . smm?4 ii>>t>%z> is—f\z-j>mi 
fc^h-Axry-y^ia. i/4*f«3 8. 

3fcft!ii3Sl 5*-^>5ri.5K«?aj^^!8ILT@^a.--yh 
2 0 0|*JfcEaU 5K^ y F 1 fc@5&x--y F 20 Ofc 
^3t7r>fA2 0 lTjte^fcg^UfctWT&S. 
[00 52l3frvyFlli. ^Vr* YX-ftmm 
fiKSit. *7T-f^201, $7-4. *fljjl^yX5. 
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Super S I L^Jt<OS^3tffl«(*6^2:^-t 
Sfcfci>fc. fiB2 0 21101 lfc^rrx^>fr3 6^ 

[0053] 1118 «)99t^BSizff «5Er -f X?g 
glOOfcifttf. 3t7r>fA-2 0 1A^*3lQB6b 

fcj&&£imii4»5:<. x'J-/M|gtiOiaS 
6. ^7^HteO^®«03l^yF 

i rt-Afg^fc itx^aj^^^JsiL^ 

T, 36^ -y Fl OlMXtt. 5 mm. 

2mmt^0. Ullftl0mgi:5:ot. CLOid^T 

sees • sac^K^.y Fi&fflv^dttcio. mm. 

y-rt-^4 3 1 £ hm&<r> F 7 y ^y^j&^tgfc* 

jx?$mbmmcox?v'?mtLx. *mm<n%~fA 
20 xtmzimf&zt^xzh. ^ i§aoF7«y 

x^.ys/ 3 y3 3fc:exy^ (0^e-f) SJRftft. 
-r^ifcj: 0-9-x^y^3 35^5iiJ:^3^-y F?rga6 
LTt>i<. txr^^F (0Ktf~f) tcJ:0S5 
-4^8^L-Ct,iv^ 

[ 0 0 54 ] 01 5H. *^<0^9<7)|Qfi<^®{^ 
&%T4X?mWt:*;1: Z<n%rf<x9mW.l0 0 
tt. 06fc:^^B^3Kffl«E*6i£rfflV^3K^«yFl 
5ftMiacOT-fX^X^-y^a<%tr^^^§ISt 
30 JtfflL^t cot** 0. T7X^-/^»gl2 0<0±Tiiii 
fclBS«121. ^l^-rti-f^S^^n^Sft^ 
r-fX^12i:. #3tT-rX^12cOEMS121±^ 
}?±^rr& 1 OWOft^v F 1 fc . Iel»tt4 4Kl-> 

T3t^-y f i imw^mz^mt^x^y^ 3 y 3 3 
fc. -^-x^y^a y3 s^tawsiilS^'J-rt-^ 

4 5 1 SrW-TS. 1 2 1 LXit. ffl^fl32cOj« 

5(1. VX^>is3y33im$Ztltiimt ! r4 5ai 
t. 3-^4 5bfcJ:^T^g§n. TiIl&)V4 5a^ffi 
40 irr6Sfi£H4 5c. 45ct*^rjrS. i036^-yH 

i<o«b§»i. «*wtii06fc^^-tcot^arrft l 5. 

@g^ffi^-r5STOtffi«*6fcA IGalnN 
|«I/-f (630nm) SrffifflLTtiO. jtXsK-y F 
g(10. 2nmX$>h. =f< X^gJil 2cm. Yvv 
?t7ft7-?Siam0. 12jum. 0. 0 5 
umX't)*). frfficOMll 7 5GB. MBT«43 50 

[00 5 51016(a) . (b) (1. Z0)m9<Qm&<7)& 

miiz®h*mms-v*m-. zmm&\s-<fA e 

50 (i. b'-A^S^i*rCfcO. S«4 6 0€r^TL. i 
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<rm&4 6 0tf>±HiK±&Sg4 6 1 . TBJfcTSmS 
4 6 2. <*^fe{cSttS4 6 3 £ •Hi-ffl.J&atU: i <7>? 

&4 6 4b(7Mi*tl-?tl3um. 5/im"CS>Ds £S 
ti-eil-enSOOMm. 50jum-CfcS. ±gsms46 
1 li. ±a5mffi4 6 1 a t . S*-*t<05yggPSg4 6 
lb. 461 b SttS4 6 3<03&iIg|Sli?S 

«|*««4 64a. 4 64blCfcr)tfcV;g*u 5t3g&m 
g4 6 1b, 46 1bfc#gi)l/C. &£V>tt£5fcmS 

Cl<O^E6«il/xm. ^£S8datt3 0MHzfC^Tfig 
TfcS . ZCOU—fh'-A^gt V -7t-^ 4 5 J: 

>7ffl®m<r>wmm*?<wiL&te . u—fb-A^*?' 

yy^fctCkOffo*:. t&*>t>. k-1fb'-A5riSg 
(lOMHz)fcO. 03jum:fc&>SEf SdfcfcJ: 
0. S«aii-Cc05lU^ yh«ny^-^pyX3fcS 
TO3tffl«£*6<ONAitfcJt0!LT»O . 0 1 iim->* 

yyy^sfu.. dntrio. a* 

[0 0 5 6] ±£lg9<^l*SOJBSt«S3tx^X^ 
Bl 0 0fc±*tff . 5&<?tftT4X7 1 2fctiWfi££f§ 
•C^SW. 3. 5TB^§fi^b&n*tac:5:S. & 
fc. f^h'lll H7, H13t*rt<0£ffl^Tt, 
J: U. .IfifcJ; *) „ 3frv>y K 1 COB? £ 3 mOTfC 
ft^4X?gg<Oj8S£/J«T'£. tt»£»£Ji 

[00 57] 01 7«. *IS^mocOj|i&OJg!Sfc 

bi o ok. mmm^mzmi (mtif. a®) <nv 

*>*>£0 l^—f b*-A 2 a £ jftS&OTJtb'-A 2 b * tS 
0t^3y^-^l^yX3fc. A»b-A2b' £i?fS£ 
<03T|6]fc:RSt$*6$5-4i:. $7-4T5&fL£A 
#b*-A2b' £J^3tf£*Hl5Wy>C5i:. JffljUV 

b wiacoftxtf-y h 9 £jgj£-rs0 1 1 mmmm 

WSBfcZixttmLVX V -y h 7 a £* "TSifeKlg 7 
fc. RStfcOr^X^-y^l 2 0cO-*<0ffiK:Ge S 

b t e <vffimt®frt>%h3mm 1 2 1 vm.zti. 

®fcl,%\^-91Zi.'>XW&thytT < X9 1 2 fc. 
ftT-rX^^TRatLtoteSr^t-^b- 
-TSflKfeb'-AX^y >y * 1 3 1 . h*-AX7-y -/ 9 1 
3T^8$^W-1fb-A2 eZmtW/Xl 4 £it 

LTXj}~?& 8^m<omm 1 5 1 £#ts . 

[0 0 58]@18fcL ^ tOgl 1 0 <7&mcrmfflZ&h 

¥sifcw~F2£*-t. ^mw^-^2\t. *mmx 
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m#\s— rc*>9. *Sttl20a. P S«ffi20b. n 
SSffi2 0c£?Tt£. pSSS2 0bcOSISdi £01 
i.lfl5jumfc-f&.ri:fcJ:D, l^-lfb'-A2 a<0H 
[g£l 5/*mfcl/Cl^S. 

[00 59] @19li. mm7Z*t. iiftK7{i. 
V-lf b*-A 2 aOSfctfJSLT 8O<0X 'J -y h 7 a £ 
3y^-^l^yX3c0NAK0. 16. H 
#flMItt6T > <0NA«0. 8. l—lf b*-A 2 a^)SBI 
di ttl 5 umThKOX-. MXffi6 bTc03£Xtf-y h 
10 9C0ISPS. ■rSr*)**. xy-/b7a<0BHgd2«3Atm 
fcl/0*&. XiJ./ t^aCOTWtfeSmbtt. #X 

y >/ i- 7 a^-eti-rw^-ts h 9 » ^<oK±fcfiat 

Sidfc. ftTJX? 1 2<0b7-y^(C^LT*>-f*»t: 
«<tT*S . -t=5r*>*». -E-#l^<Ol§S«X »J -y h 7 a<0 

mm h =7 -y ^ s sa^^^spai h 5 ? 9 tr >y ^> 

(<r<0^£. 0. 12*tm) pfc^L<^SJ:3fc:B5iI 
$fLTV>S. XV »/h7acOTW*ttnSj7bfcf5<y 

^ (Hb&) <o«#^f|«23 5y7>'*TyT^> , ). <r<o« 
if ri^>f -cji^co^d^cofa^ . x y «y hrv 
20 ^TiimKNo^^byy^^-fti^iiBTtTo. 

[0060] ijffc. ±SSg 1 0(OlQS(O«ffifc:ffiS5KT 
^A^^10 0cOM^ftHBt-&„ T2*- 
^^SttOU-ifb'-A 2 atftHS* fc . 
^2i)^<7ymLCOU— fb'-A2a(i. 
X3fci"30f^<OA«b--A2b' (I 
3Kb-Axry «y^l3£aO. 5^-4-CRStL. » 
«jW>X5fc:J:oTJRS$ii. S1M«ft6<0A« 
B56 a-CJSJf LT*3K^. *3tiif6 btftJlM-*. & 
3tBS6 b fc!^Ct03tX^ y h 9&m$&tlh . icOSS: 
30 COjtX^-y h 9TcoaSt<OX »J -/ h 7 a*>£>«8t<Ojffl£ 
%3tl 0*^^£ffl«fr6<O7l.rat^ajL. ^coi6 

wi om?r<x9 1 2<osaii 2 1 t^iLx 

3^»&Sv«ll4*«ffi?nS. fcr<X? 1 2-CR 
»Lfe5»3«i. A«3ie<O«»£a?t^:t'0. S«!»3K 
ffl$K{*6?)A3tE6 aTSJf LT $ 7-4TRIt3<t. 
«3tb'-AXry-y^l3TAltb'-A2b' fc^SI? 

ii^:^. m3twyx 1 4 1 J: 0 8ftWymL\&& 1 5 

[0061] ism i b<rmmmmz&h*?fAX9 

40 gBlOOKJftff. 8fflc0^y -yh7a*»^<08ffl<0 

feitc^^^iS^^l Ofci $feifc8*toa 

±<7)mm\/-h*8fetz-t&zkiJ t T'Zz>. xv 

v h7a<7)TW(O^$ii20x/mSS-C*»). -f<0S 
<0h5«y^<0ft*f)tt0. 0 07/tmi:h7 y^*S<01 

/ 1 ojaTT'&scoT. vi^tci s h ? -/ 

T**. XV v ^7a<^ai±^-fLt>8ffltCffiS 

**ffl«*6«. ffi<OHtt(O^K^rrt<OS-fflV>Tt 
50 t\\ WM>X y -y h£ 1 oob-AX^-y hT 



(16) ^2000-163794 
29 30 

fflv^t. hyv^yyommffimTtfzzttfT lo 06 5] 021 ^^15^0*1x10-9 

mm2Qa<mmiift£.&~>xm&tffi m*t. 02 uztmx. m^^T^it 

iuRStt»oioj£ «ia^-r«.*»-cBg» : mmo . 1 . mBn 1 co&sz^-r. *m&<mm 

\Z-MM<r)-)5ftiP£hh<rrc^ ^fciB^v-tt. - 3 0 d Bmggrc&Stfre. Wl 
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